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(a) physical -organ-specific problems such as impairment in vision and hearing, heart, and lung problems; (b) functional -related to physical independence; (c) psychological -about mood and anxiety; (d) mental health -cognitive status; (e) geriatric syndromes -clinical conditions in older persons that do not fit into discrete disease categories, very often present with atypical symptoms such as frailty, falls, incontinence, and polypharmacy and lead to significant disability; [8] (f) financial security and social involvement -determine active aging; (g) elder abuse -a roadblock against successful aging; and (h) health perception and life satisfaction. [9] EASYCare-2010 [10] is one such instrument that was framed and validated in educated elderly. However, it has got some limitations to be applied in Indian scenario, which are as follows: (a) it does not assess the frailty status of older participants which is an important predictor for vulnerability, [11] (b) life satisfaction, a surrogate marker of active aging, has not been included, (c) it is time-consuming with 49 items, so it might be difficult for older adults to respond to, and (d) the questions of EASYCare-2010 are close-ended with yes/no options, difficult to answer sometimes. For example, for the question, "During the last month, have you often been bothered by feeling down, depressed or hopeless?," the options available in the questionnaire are "Yes" or "No." It may be difficult for less-educated older adults to answer close-ended questionnaire with confidence as their answer could be "sometimes."
To overcome these limitations and to screen elderly at their doorstep, we created a socioculturally appropriate simple, easy-to-understand, less time-intensive, and self-assessment tool with Likert type of items, including all the relevant domains such as physical, functional, psychological, mental health, geriatric syndromes, financial security, social involvement, elder abuse, health perception, and life satisfaction. The objective of the present study was to create a self-assessment tool "integrated care tool" (ICT) and to assess its psychometric properties by applying it on older adults from multiple settings such as hospital, community, and old-age home (assisted living services).
MateRIals and Methods

Development of the integrated care tool
Approval from the institutional ethics committee, All India Institute of Medical Sciences (AIIMS), New Delhi, was obtained before the commencement of the study (IEC/NP/67/06.02.2015, RP-09/2015).
Development of ICT was carried out as per previously reported procedure including item development, pilot testing, and psychometric validation. [12] Items pertaining to various domains were generated with the help of experts from the respective fields, including geriatricians, statistician, public health specialist, epidemiologist, psychiatrist, dietician, physiotherapist, and public health scientist. This process involved extensive review of literature pertaining to each domain, interaction with target group, examination of each selected item by expert committee, and cognitive debriefing of a small number of target population.
Following literature survey [Annexure A] and target group interaction, 40 items representing various domains including physical, functional, geriatric syndrome, vaccination, mental health, social, finance, state of well-being, and safety which reflected the construct-concept of ICT were generated. Ten consenting older adults were interviewed by the members of expert committee, and responses obtained from this interaction were qualitatively analyzed to check the construct-concept of each item. A list of 40 draft items was developed based on the construct-concept while taking utmost care to avoid the omission of necessary concepts. Cognitive debriefing was performed on 10 participants to assess whether respondents understand the questionnaire the same as it would be understood.
Pilot testing of the questionnaire was performed by circulating it among doctors (10) and older adults (10 participants), and feedback from the respondents was analyzed to evaluate its readability, clarity, and comprehensiveness. Face validity was established by having experts look at the items in the questionnaire and support their relevance. It was then translated into Hindi with the help of a language expert followed by back translation to English to ensure quality, precision, and accuracy in the questions. Care was taken to include both positively and negatively worded items to avoid the chances of acquiescent response by the study participants. Once consensus was obtained from all members, the questionnaire was finalized. Protocol also included questions pertinent to sociodemoeconomic and morbidity profile. Options for the questions were framed in the form of Likert type of items as respondents can choose one option that best aligns with their view. It helps to express the extent to which the respondents agree or disagree with a particular question or statement. [13] 
Psychometric evaluation
A cross-sectional study was conducted to collect responses to each item in the questionnaire for psychometric validation.
Study location
Data were collected from (1) older adults attending the Outpatient Department (OPD) of Geriatric Medicine, AIIMS, New Delhi, (2) residents of Tau Devi Lal Old Age Home, Faridabad, and (3) health-care seeking older adults from the community through health camps (Vasant Kunj, Noida, and Hazaribagh) to have representation from various strata of the society.
Inclusion and exclusion criteria
Older adults (aged 60 and above), who consented to participate, were included in this study. Denial of consent was the only exclusion criteria.
Study duration
The data collection was from May 2016 to February 2017.
Participants and survey procedure
Data from 290 respondents (170 from OPD, Department of Geriatric Medicine, AIIMS, New Delhi, 90 from Vasant Kunj Health Camp, and 30 from Tau Devi Lal Old Age Home) were randomly collected using ICT containing 40 questions, described as follows: • Geriatric medicine OPD (AIIMS), New Delhi: the objective and possible outcomes of the study were explained to the patients and caregivers who were waiting for consultation. A group of volunteers were trained by the principal investigator to ensure uniformity in explaining study objectives and data collection after obtaining informed written consent. The participants were instructed to read and fill the questionnaire. Average time taken by the participants to complete the questionnaire (original) was 20 min. A group of facilitators, comprising 4-6 elderly people, and their caregivers were trained for sensitization on data collection through a focus group discussion. Twenty study participants were allocated per facilitator. One week before, the camp facilitators traveled along the area to get the questionnaire filled in by respondents or with the help of caregivers. Travel expenses were borne by Healthy Aging India. On the designated day, doctors from AIIMS visited the area and examined the registered respondents through comprehensive geriatric assessment and free medicines were provided. Complicated cases were referred to the Department of Geriatric Medicine, AIIMS, for further management.
A list of long-term care centers (old-age home) was obtained from the Ministry of Social Justice and through internet survey. The volunteers telephonically contacted various long-term care centers randomly. The first center to give consent to conduct the study was Tau Devi Lal Old Age Home, Faridabad, Haryana. It comprised 75 older adults and their general and health-care needs were completely borne by the owner of the center. To collect data, trained volunteers of Healthy Aging India visited the center and registered the consenting participants. After getting informed written consent, the participants were instructed to fill the questionnaire. Doctors from AIIMS also visited the center to conduct comprehensive health checkup, and medicines were distributed free of cost to all residents.
Statistical analysis
Of 290 respondents, data from 267 were computerized as the rest were incomplete. Statistical analysis was performed using SPSS software (Version: 20.0, Armonk, NY: IBM Corp). Intercorrelations between the items were analyzed in two steps. A significant Bartlett's test of sphericity was examined for possible intercorrelations of the items and a determinant of correlation matrix <0.00001 revealed if there is any multicollinearity. [14] Although intercorrelations between the items is a requirement to avoid the problem of collinearity, the correlation matrix was examined to observe the presence of high correlation between items which can cause difficulties in the determination of unique contribution of an item. One of the two highly correlated items (having a correlation of ≥0.70 or more) was removed instead of random deletion of the items. [14] Internal consistency was determined using Cronbach's alpha Coefficient. A coefficient of 0.7 or higher was considered as acceptable test-retest reliability. [15] Factor analysis was performed to elucidate the construct validity, using principal component analysis method as extraction method, which creates uncorrelated linear combinations of weighted observed variable and accounts for the maximal amount of variance present in the data. Orthogonal varimax method was used as the rotation method.
Further, analysis was repeated after reducing four highly correlated items, to see any variations in the results. Items were grouped into various domains based on the highest value obtained in the correlation matrix. Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett's test of sphericity of analysis showed inadequate sampling (KMO <0.5); hence, the need of further modification and item reduction of the original questionnaire was warranted.
Following this step, the questionnaire was reviewed by the subject and the language experts, to further reduce the number of questions and to simplify the language. Care was taken during this process to address the original research questions and not to affect the overall structure and reliability of the questionnaire. The sample size was reviewed and decided in view of the required sample size for factor analysis. [16, 17] The sampling adequacy was further reflected by appropriate KMO value. [18, 19] Modified questionnaire had 30 questions (ICT-BRIEF) belonging to nine domains [Annexure B].
Second phase of the study
Using the modified questionnaire, data from 635 respondents were collected from Geriatric Medicine OPD (244), Tau Devi Lal Old Age Home (14) inhabitants, and the community through health camps at Hazaribagh, representing rural India, on February 18 and 19, 2017 (355 respondents), and Noida on February 25, 2017 (23 respondents), by following the same procedure as explained in the first phase. Statistical analysis was performed as described above.
Results
The mean age of the sample was 66.8 ± 7.0 years and 52% were males. Demographic data of the study participants are summarized in Table 1 . The questions were distributed into various domains as per the highest numeral (irrespective of the sign) obtained in the rotation matrix [ Table 2 ]. Measure of sampling adequacy and Bartlett's test of sphericity were found to be satisfactory (KMO >0.7), as given in Table 3 . Overall internal consistency of the final questionnaire, as calculated by Cronbach's alpha, was found to be 0.79, which is satisfactory. Sequence of the domains was rearranged for the convenience of data collection [ Table 4 ].
dIscussIon
ICT-BRIEF was found to have good internal consistency and content validity. It covered all domains relevant to older adults. [9] It is simple and can be easily filled in by an individual who can read and understand Hindi or with the help of the caregiver and takes only 15 min to complete.
Statistically, physical domain included questions related to vision, hearing, and falls. Hearing loss and vision impairment, which are mostly under corrected, [20] are known to have a direct relationship with falls in elderly as these factors help an individual to have spatial and environmental awareness and thus in planning and coordinating the movement. [21, 22] Fall is often an ignored entity by individual and family members although it has detrimental effect on overall quality of life other than morbidity and mortality. [23] Responses on chewing, deglutition, and process of eating were found to be in the same domain. These physiological processes are usually found to be impaired among older adults due to various reasons such as loss of tooth, [24] ill-fitting dentures, [25] hyposalivation due to atrophy of glands, gum diseases, and hormonal imbalance. [26] Further, this may lead to malnutrition and sarcopenia and related complications. [26] As per the reports from various parts of India, malnutrition ranges from 11.6% to 51.67% among older Indians. [27, 28] Difficulty in urination, urinary incontinence (UI), and constipation were in the same domain along with ADL impairment (ability to dress up and to get up from chair or floor). The possible explanation could be that constipation and UI are highly prevalent among functionally impaired and frail population. [29, 30] Geriatric syndrome, frailty (measured by frequency of going out of the house per week), and cognitive decline (forgetfulness) were found to be along with mood disorders (restlessness and sleep disorder). A population-based study by Kulmala et al. revealed a strong association between frailty and cognitive impairment. [31] Further, it is evidenced from various studies that frailty is associated with restricted life-space mobility [32] and depression. [33] Responses on weight loss, polypharmacy, and hospital admission were in the same domain. Polypharmacy and weight loss, either independently or together, can lead to recurrent hospital admission as reported by Koh et al. [34] and Moriguti et al. [35] Unintentional and medically significant weight loss is an alarming sign among older Indians, tuberculosis and malignancy being the common factors. [36] Hence, it usually leads to hospital admission for further evaluation and investigation.
Sharing thoughts and feelings, contact during emergency, and feeling of safety at home were in the same domain (social domain). Sharing ones' feelings with friends and family members can make the elderly individuals feel secure and safe as social coherence helps a person to cope with both internal and external stress and the feeling of insecurity. [37] The problems of loneliness and social isolation are conventionally explained as normal aging changes and often ignored. This finding is of great significance, especially in this era where there is a rapid shift from the traditional joint family to nuclear family system. [38] Domain named social security included the responses on financial management, feeling of safety outside home, and neglect at home. A possible hypothesis could be that a person who is financially independent would have stronger support from family members, thereby improving safety, or the person can opt for a safe and secure atmosphere even outside his/her home due to affordability. Elder abuse, both physical and mental, is increasingly becoming pertinent to elderly healthcare and to society. According to a survey conducted in 12 cities across India, 50% of elderly people experienced abuse. [38] Elder abuse can lead not only to physical injuries but also can cause long-lasting psychological consequences, including depression and anxiety. [38] Health perception and life satisfaction were in the same domain (state of well-being), probably the most comprehensive and holistic parameters to explain the overall health of an individual. Being the surrogate marker of active aging, it would help us to understand the goal and future aspiration of older adults. As reported previously, life satisfaction is likely to decline with increasing age due to chronic diseases, functional inability, restriction of social contacts and involvements, decline in economic resources, and negative health perception. [39] ICT-BRIEF would help not only in assessing the comprehensive health status of older adults but also in sensitizing community living elderly at the doorstep. This tool can be applied in multiple time frames on a single individual to determine the health trajectory throughout life course.
To apply in Indian settings, available tool such as EASYCare pose certain limitations as mentioned in introduction and the Brief Assessment Tool developed by Senn and Monod [40] focused on items related to geriatric syndrome. To the best of our knowledge, this is one of the first attempts at the national level to develop a comprehensive tool to assess domain-wise health care needs of older adults at doorstep.
Strengths and limitations of the study
The strengths of this study are (a) ICT-BRIEF is a comprehensive tool that covers all the domains to assess the health status of older adults in a holistic manner and (b) adoption of Likert scale provides freedom of a graded response rather than dichotomous response. Limitation of this study was that the findings of this cross-sectional study need to be validated by follow-up analysis to create risk score.
conclusIon
ICT-BRIEF is a simple socioculturally appropriate, easy-to-use, self-or caregiver-assisted tool, created with psychometric assessment for older Indians in a diverse group of population, and takes only 15-20 min to complete. It would of great help in improving the health literacy and health-seeking behavior of older adults, thereby preventing frequent hospitalization and related cost. In addition, ICT-BRIEF may be used as an initial screening tool to assess the health status of older Indians in a community, thereby helping the individuals and their family members to prioritize care plan. The obvious next step would involve validation and creation of health risk score using ICT-BRIEF with a potential to upscale in a larger cohort. 
